The oxidative transformations of lappaconitine and 19-oxolappaconine were studied. The product of oxidation of the latter with K 2 Cr 2 O 7 /30% H 2 SO 4 in methylene chloride was proved to be 10,12-dihydro-8,9-seco-19-oxolappaconine in contrast to the earlier proposed structure of this compound.
Lappaconitine 1, a norditerpenoid alkaloid, was isolated from many plants of Aconitum species. Now it is used in clinical practice as an analgesic and antiarrythmic drug [1, 2] . The easy availability as well as high biological activities of the 1 make it a promising initial compound for chemical modifications.
According to [3] , the oxidation of lappaconine (2) with K 2 Cr 2 O 7 /H 2 SO 4 as well as the oxidation of 19-oxolappaconine (3) with HIO 4 or Pb(OAc) 4 led to compounds 4 or 5 in dependence from reaction conditions. These compounds contain an additional keto group (besides lactam carbonyl), conjugated with a double bond in 5. Structures of 4, 5 were established using IR, mass-and 1 H NMR-spectra. As it has been shown later, the oxidation of lappaconitine (1) itself with HIO 4 gives ketone (6), the structure of which was exactly determined using results of IR, mass-, 1 H, 13 C NMR spectroscopy and X-ray analysis [4] .
Forasmuch as the studies devoted to oxidative transformations of lappaconitine and related compounds have been published in the middle of the sixties of the last century, possibilities of modern physico-chemical methods were considerably improved ever after. That is why we have decided to repeat investigation on this problem with application of more modern technique.
The oxidative transformation of 8,9-dihydroxy fragment in lappaconitine (1) with Pb(OAc) 4 /AcOH [5] led to seco-compound 6 with a moderate yield. Its structure was confirmed by IR, 1 H and 13 C NMR spectra, data of which coincided with those described in [4] for the product of the reaction of 1 with HIO 4 . The alkaline hydrolysis of 6 gave a new amino alcohol (7). The oxidation of 19-oxolappaconine (3) with periodic acid also led to the similar structure 8 differing only in the presence of 19-oxo-group (Table 1) . As was mentioned above, only the oxidation of lappaconine (2) with K 2 Cr 2 O 7 /H 2 SO 4 was earlier described. The authors [3] have supposed, that the oxidation gives compound 5, an alternative structure 9 was rejected because the IR-spectrum had only one absorption band of CO-group at 1720 cm -1 .Taking into attention the fact of the presence of 19-oxo-group in the obtained product, we used 19-oxo-lappaconine (3) as a starting compound in the NPC Natural Product Communications [3] and they differed from those of 8. However, in 13 C NMR spectrum of the resulted product (Table 1) , besides a signal of lactam carbon (172.5 ppm), the signals at 208.8 and 202.7 ppm were observed, confirming the presence of two keto-groups, one of which was conjugated with a double bond (142.7, 161.9 ppm). For the structure 5, proposed in [3] 11 doublets and quartets and 12 triplets and singlets should be observed in the 13 C NMR spectrum, while the real spectrum indicated 11 singlets and triplets and 12 doublets and quartets.
On the other hand the results of IR-spectra do not contradict the presence of two keto-groups. The absorption band of CO-group in 9-membered ring should be observed at the same frequency as that of aliphatic ketones (~1720 cm -1 ), the band of CO in five-membered ring -at 1745-1750 cm -1 , but the conjugation with one double bond should decrease the oscillation frequency of this group approximately by 30 cm -1 , i.e. up to the value of ~1715-1720 cm -1 . Thus, one broad absorption band observed in the IR spectrum is a result of the simple coincidence of these two bands.
The confirmation of the structure 9 for the obtained compound and the complete assignment of the signals in 1 H and 13 C spectra were carried out using 2D NMR correlation methods (COSY, TOCSY In addition, in the TOCSY spectrum cross peaks between CH 2 -6/H-5 and the signal at δ 3.96 (2H, CH and CH 2 ) are observed. One of these cross peaks in the TOCSY experiments is caused by H-17 proton. In fact, if it would be related to one of protons of CH 2 group (δ 3.96 and 3.02), an additional cross peak with the second gem-proton of CH 2 group in the ethyl fragment should be observed, but that is absent. On the basis of COSY spectrum, the spin proton systems of cycle A was also determined (H-1 and CH 2 -2, CH-2 and CH 2 -3). Therefore, the final structure 9 for the obtained compound was established by COSY, HSQC, TOCSY experiments and confirmed by data of HMBC ( 1 H -13 C and 1 H -15 N) spectra. Schematically the corresponding correlations are given on Figure 2 .
Experimental
Lappaconitine (1) was isolated from Aconitum septentrionale K. roots [6] , 19-oxolappaconine (3) was produced from 1 according to the method [5] .
4-N
/ -acetylanthraniloyloxy-8-hydroxy-9-oxo-1α, 14α,16β-trimethoxy-8(9→10)абео-20-N-ethylaconitane (6): A solution of 1 (300 mg, 0.47 mmol) and Pb(OAc) 4 (0.312 g, 0.71 mmol) in 40 mL ice acetic acid after stirring at room temperature over 48 h was treated with sodium sulfite, then with saturated solution of sodium sulfate, and the precipitate was centrifuged. The solution was alkalified with Na 2 CO 3 , extracted with chloroform (5 x 20 mL), dried by Na 2 SO 4 , a solvent was evaporated. The mixture of crude products was chromatographed on Si gel column, elution with СН 2 Cl 2 -acetone (3%) to afford 75 mg (25%) of 6, having physical and spectroscopic properties identical to those reported in [4] . 4,8-dihydroxy-9-oxo-1α,14α,16β-trimethoxy-8(9→10)абео-20-N-ethylaconitane (7): A solution of KOH (500 mg) in methanol -water (10 mL, 9:1) was added to a solution of 6 (346 mg, 0.6 mmol) in methanol (10 mL). After 1 h, methanol was evaporated, the residue was treated with water, extracted by CHCl 3 (4×20 mL) to afford 210 mg (84%) of 7.
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